Cytogenetic and molecular genetic analyses of giant cell glioblastoma multiforme reveal distinct profiles in giant cell and non-giant cell subpopulations.
We have comparatively analyzed mechanisms associated with chromosomal and microsatellite instability in giant cell glioblastoma multiforme (gcGBM) and classic GBM. This included microsatellite instability (MSI), loss of expression of four major mismatch repair (MMR) proteins, aberrations of five chromosomes, EGFR copy number, and TP53 mutations. MSI was more frequent among gcGBM (30 vs. 7.8%, P = 0.054). TP53 mutations were more commonly observed in gcGBM (83.3%), whereas EGFR was amplified in just one gcGBM (8.3%). By tumor cell phenotype-specific cytogenetic analysis of gcGBM, increased chromosome copy numbers were identified in 72-84% of giant cells but in only 4-14% of nongiant cells; in classic GBM, intermediate frequencies were noted (11-49%). Chromosome 10 deletions were found in nongiant cells of all gcGBM cases but in only approximately 45% of the cell population in classic GBM. The present study shows a distinct pattern of cytogenetic alterations in nongiant and giant cell phenotypes in gcGBM and suggests that multinuclear giant cells evolve from nongiant tumor cells at an early tumor stage. Furthermore, the data point to differences in the profile of chromosomal and microsatellite instability in gcGBM and classic GBM that might underscore the distinct pathological features of both tumor subtypes.